Application of new detectors using Silicon-On-Insulator (SOI) technology has been started in the Photon Factory, KEK. This project has two purposes. The first purpose is to develop a pulse-counting-type Xray detector which can be used in synchrotron soft X-ray experiments. The second one is to apply the SOI area detector developed by RIKEN, SOPHIAS, to X-ray diffraction and small-angle scattering experiments in Photon Factory. In this paper, we introduce the current status of our project.
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Introduction
Structural analysis for functional materials is one of studies which are recently very interested in application of synchrotron radiation. By use of hard X-ray and soft X-ray, information about its nano-structure and 3D structure including the depth direction can be obtained. With having higher emittance of the synchrotron radiation beam and spreading the field of application, higher performance is requested to a detector. Then, we have started developing a new pulse-counting-type area detector using Silicon-On-Insulator (SOI) technology [1] , which is satisfied
• high frame rate,
• high spatial resolution,
• high sensitivity (of course for soft X-ray).
RIKEN has already developed the charge-integration-type SOI area detector, SOPHIAS [2] which has high spatial resolution. We also have tried to use it in the structure analysis using the X-ray diffraction and small-angle X-ray scattering, in collaboration with RIKEN.
In this paper, performance evaluation of CPIXPTEG1, which is a Test-ElementGroup (TEG) of our counting-type detector under development, is explained in next chapter. Synchrotron radiation experiments using SOPHIAS in Photon Factory, KEK (KEK/PF) is shown in Chapter 3.
Evaluation of the CPIXPTEG1
In developing a pulse-counting-type SOI area detector, we have started development and evaluation of a TEG called CPIXPTEG1. Its specifications are below.
• p-type sensor.
• 32×32 pixel array (pixel size is 64 µm square).
• 6 types of TEG and 30 types of TEG array.
• both single-SOI and double-SOI [3] model are developed.
• discriminator×1 (lower level threshold).
Experiments have been done at KEK/PF BL-14A by use of 16 keV X-rays. Experimental setup is shown in Figure. 1. In this experiment, we aimed to check analog output signals from a preamplifier and a shaper amplifier for X-rays. Both one pixel in the pixel array and one of the TEG array, TEG01, have been evaluated. TEG01 can be used an isolated pixel because it has the same circuit as the pixel array and an electrode connected to the sensor.
Analog outputs of CPIXPTEG1 are shown in Figure. Effect on the equipment with the double-SOI structure was also checked in this experiment. In the experiment for evaluating a double-SOI chip, a pulse shape was distorted by collected charges. After this, we applied a bias-voltage to the middle-SOI, and then the pulse shape was recovered (shown in Figure. 3). A value of -1.0 V was suitable for charge collection in this experiment. A pulse shape was recovered to the same quality as at the start of double-SOI evaluation (right figure). 
XRD and SAXS experiments with the SOPHIAS
Because of its pixel size of 30×30 µm 2 , a charge-integration type detector SOPHIAS is a powerful tool in X-ray structural analysis. We tried application of SOPHIAS to synchrotron radiation X-ray experiments. Experiments were performed with SOPHIAS3 which has two sensor chips shown in Figure. X-ray diffraction (XRD) experiment was done at KEK/PF BL-8A. A CeO 2 powder was used for a sample for checking the detector performance. CeO 2 is one of the standard samples for single-crystal structure analysis. A part of a diffraction pattern of CeO 2 detected by SOPHIAS3 is shown in Figure. 5. Incident X-ray energy was 12.4 keV and exposure time was 300 msec. Intensity of the diffraction pattern was almost one photon/pixel. SOPHIAS3 had enough sensitivity of one photon for 12.4 keV. This result enables us to perform time-resolved XRD experiments by 300 msec exposure in this beam line. Small-angle X-ray scattering (SAXS) experiments were also done at KEK/PF BL-15A2. Two samples were used in this experiment ; One is collagen, one of the standard samples and another is a mixture of polystyrene-polyisoprene dibloch copolymer and polyisoprene homopolymer (PS-PI/PI). PS-PI/PI has been studied for its morphologies of the microdomain structures by the SAXS method [4] . It is important that a detector has high spatial resolution in studies of PS-PI/PI because of its complicated structure. A SAXS pattern of PS-PI/PI detected by SOPHIAS3 is shown in Figure. 6 in which 7.27 keV X-rays were used. The inner small ring was formed by incident X-ray and a direct beam stopper. The outer ring was a scattering image of PS-PI/PI. Thanks to high spatial resolution, the internal fine structure caused by the PS-PI/PI structure was observed inside the outer ring. 
